DNA topoisomerase II is the molecular target of bisdioxopiperazine derivatives ICRF-159 and ICRF-193 in Saccharomyces cerevisiae.
Bisdioxopiperazines such as ICRF-159 and ICRF-193 have been shown to inhibit DNA topoisomerase II. To determine the molecular target of these compounds in vivo, we utilized a yeast genetic system in which the topoisomerase II activity can be modulated. To reduce topoisomerase II activity, we used top2-1 mutant yeast cells that have normal DNA topoisomerase II activity at 25 degrees C but greatly reduced enzyme activity at 30 degrees C, a temperature that is semipermissive for growth. At 25 degrees C top2-1 cells are as sensitive to the ICRF compounds as the wild-type strain; at 30 degrees C the cells became hypersensitive to these agents. In contrast, top2-1 strains become very resistant to the class of topoisomerase II inhibitors such as amsacrine and etoposide, which stabilize the covalent enzyme-DNA intermediate of the enzyme reaction. Overexpression of topoisomerase II from a plasmid-born TOP2 gene results in lower susceptibility to ICRF compounds and higher susceptibility to amsacrine than the parental strain exhibits. These results support the hypothesis that the main cellular target of ICRF compounds is DNA topoisomerase II, and that these compounds, unlike amsacrine and etoposide, inhibit topoisomerase II activity without stabilizing an enzyme-DNA covalent complex.